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INTRODUCTION

45
Type 2 diabetes mellitus (T2DM) affects approximately 200 million people worldwide (46).
46
T2DM, mortality and morbidity in T2DM is largely related to the presence of cardiovascular 48 diseases and vascular complications (9, 10). In developing cardiovascular complications, the 49 presence of endothelial dysfunction plays a major role (24, 25) . Various stimuli are identified 50 that potentially alter endothelial (dys)function (23, 28) . For example, increased blood glucose 51 levels or hyperglycemia, which is frequently present in T2DM despite optimal pharmacological 52 treatment (8), induces a transient impairment in endothelial function (1, 16, 17, 33, 43, 47) . The 53 detrimental impact of hyperglycemia on endothelial function has been found in several studies in 54 healthy adults (1, 33, 43, 47) as well as in patients with T2DM (16, 20) . Given the frequent 55 exposure to hyperglycemia, these observations highlight the importance for strategies to prevent 56 or attenuate the impact of hyperglycemia on endothelial function. Greyling et al. Shear, FMD and hyperglycaemia 4 The primary objective of this study, therefore, was to examine whether increases in shear rate 68 (through heating of the skin) protect against the transient hyperglycemia-mediated decrease in 69 endothelial function in healthy subjects and patients with T2DM. For this purpose, we bilaterally 70 examined brachial artery flow mediated dilation (FMD) as a measure for endothelial function 71 before and after a 75-gr glucose load, which is demonstrated to cause marked elevations in blood 72 glucose and a transient decrease in endothelial function (1, 16, 20, 33, 43, 47) . In addition, we 73 unilaterally manipulated shear rate in the brachial artery by heating the arm for 30-minutes, to 74 examine the hypothesis that (non-metabolically driven) increases in shear rate prevent the 75 decline in endothelial function. 
METHODS
79
Participants
80
Ten male subjects with T2DM (age 63 ± 6 years) and 10 age-matched healthy male controls (57 81 ± 9 years) were included in our study. Individuals were excluded if they smoked, had past or 82 present cardiovascular disease, hypercholesterolemia or hypertension (>160 mmHg systolic 83 and/or >90 mmHg diastolic pressure). The subjects in the T2DM group had to be diagnosed with 84 type 2 diabetes mellitus at least two years ago. Subjects in this group were excluded if they had 85 vascular complications due to type 2 diabetes mellitus (e.g. diabetic foot ulcer 
RESULTS
189
Baseline characteristics are described in Impact of hyperglycemia and heating on blood flow, diameter and glucose
195
In both groups, ingestion of 75-gr glucose resulted in a significant increase in blood glucose 196 levels at 60 minutes, which returned towards baseline levels within 150 minutes ("Time" effect, 197 P<0.001, Figure 1 ). The increase in blood glucose was significantly larger in T2DM patients were reinforced when we repeated our analyses using the absolute (mm) or allometrically scaled 225 FMD (Table 3) . No changes across time or differences between arms or groups were evident for 226 baseline diameter (Table 2) or shear rate area-under-the-curve (Table 3) .
DISCUSSION
229
The aim of this study was to examine whether non-metabolically driven increases in blood flow Our study also allowed for the comparison between healthy volunteers and patients with T2DM.
272
The significantly larger increase in blood glucose levels after 75-gr glucose fits with the presence and skin temperature of the control arm ( Table 2) . As a result small (non-significant) increases in 317 blood flow and shear rate were evident in the non-heated arm (Figure 2) . Therefore, although a 
